This communication describes two separate cases of septicemia due to intravenous fluids in which the Limulus assay was used as a rapid method for documenting the presence of contaminated fluids.
MATERIALS AND METHODS Patients studied. The two patients involved in this study were both females, aged 4 and 7 years. Each patient was recuperating from serious bum injuries and was afebrile and asymptomatic of serious infectious processes, until both patients developed sudden high fever (106.0 F) and tachycardia, and became very restless and irritable. Both were receiving a combination of 5% dextrose in 0.2% sodium chloride (McGraw Laboratories, Glendale, Calif.) with normal human serum albumin (Abbott Laboratories, North Chicago, Ill.) added, and 5% dextrose in 0.45% saline (McGraw Laboratories, Glendale, Calif.). These solutions had been prepared and their administration begun long before significant symptomatology was observed ( Table 1) . The solutions showed no grossly visible evidence of contamination at the time that they were discontinued and sampled.
In an attempt to define the cause of the sudden deterioration of these patients, blood was obtained for culture and endotoxin assay. Intravenous catheters were removed and cultured, and the entire fluid administration sets were removed and immediately cultured and tested for endotoxin.
Limulus assay. Horseshoe crabs were purchased Heparinized plasma samples were diluted in serial twofold increments in sterile, pyrogen-free 0.85% sodium chloride (Travenol Laboratories, Morton Grove, Ill.) after treatment by the pH-shift method of Reinhold and Fine (13) for removal of plasma inhibitors. One-tenth milliliter of each dilution (1:2 thru 1:128) was added to a 0.1-ml sample of Limulus lysate. A negative control tube containing only 0.1 ml of Limulus lysate and 0.1 ml of the saline diluent was also included. All Limulus assays were incubated for 1 h at 37 C. After incubation, the presence of a gel or a marked increase in viscosity and turbidity was considered a positive test for endotoxin (7) .
Culture methods. Intravenous fluid specimens from each of the four sampling points on the infusion apparatus were cultured for the presence of viable bacteria. Samples (0.1 ml) of each specimen were applied to 5% human blood in Columbia agar base (BBL), phenylethyl alcohol 5% human blood in Columbia agar base (BBL), and MacConkey agar (BBL) by using the spread plate technique of inoculation. A tube of fluid thioglycolate medium (BBL) was also inoculated with each sample.
Blood cultures were performed by using B-D Vacutainer blood culture tubes, followed by subculture to the above media at 24 h for characterization and identification. Polyethylene cannulae were removed from the patients, and the tips were cultured in fluid thioglycolate medium and subsequently identified in a similar manner.
RESULTS
Administration apparatus. Figure 1 In an effort to determine if this activity was indeed bacterial endotoxin or a natural artifact of the human serum albumin, samples of albumin from other manufacturers and lots were similarly cultured and Limulus tested. All of these fluids proved to be sterile, but varying amounts of endotoxin-like activity were observed among these products ( Table 2) . However, samples from one manufacturer (Dow) were repeatedly shown to give a negative Limulus assay.
Patient samples. In both patients, endotoxemia was demonstrated by positive Limulus assays. Positive endotoxin tests were noted up to a dilution of 1: 32 in both cases. However, the significance of the actual endotoxin titer in a patient's plasma has not been firmly established. P. aeruginosa was isolated from blood cultures and intravenous cannulae from both patients. The pseudomonas isolates of each patient appeared identical from all sources, i.e., parenteral fluid, blood, and catheter tip, as determined by homologous antibiograms of these isolates. However, the pseudomonads isolated from one patient did not appear identical to those of the other patient, based on antibiotic susceptibility profiles. This observation was confirmed by serotyping the isolates using the Verder-Evans serotyping schema (15) . The isolates from patient T.W. were group III, serotype 2108, whereas the strains from patient Y.F. were group I, serotype 359/2243.
DISCUSSION
The two occurrences of contamination of intravenous fluids represented by these two patients were isolated instances not occurring simultaneously. The source of the pseudomonads in both instances was thought to be accidental contamination of the fluids with viable cells during addition of the albumin to the saline solution, rather than the albumin itself. Both of these pseudomonas serotypes are commonly encountered among patients in our hospital. The observation that certain human serum albumin preparations produce positive Limulus assay reactions is presumptive evidence that this activity is due to trace amounts of bacterial endotoxin. However, it has been (5, 10) . The fact that these two patients had been receiving parenteral solutions contaminated with gram-negative bacteria and their associated endotoxin for several hours is an obvious explanation for their sudden severe symptomatology. The isolation of the same bacterium from each patient's blood, catheter tip, and parenteral fluid and administration set established the source of the two infections. However, the detection of endotoxin in the patients' blood and the intravenous fluids by the Limulus assay, within 90 min of sampling, permitted this same deduction to be made at a time when it could influence the diagnosis and subsequent treatment of these patients. The rapidity of the Limulus assay in similar situations would seem invaluable, especially in burn patients where fatal complications of intravenous therapy have become more common (12) . Parenteral fluids, other than whole blood or plasma, may be very simply assayed for endotoxin by using the Limulus method, since treatment of these fluids to remove plasma inhibitors is not required. The Limulus test, therefore, allowed rapid detection of "in-use" parenteral fluids contaminated with endotoxin associated with gram-negative bacilli in two separate patients.
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